The 15-deoxy-delta 12,14-prostaglandin J2 suppresses monocyte chemoattractant protein-1 expression in IFN-gamma-stimulated astrocytes through induction of MAPK phosphatase-1.
The 15-deoxy-Delta(12,14)-PGJ(2) (15d-PGJ(2)) is a cyclopentene PG generated from PGD(2). It is an endogenous ligand of the peroxisome proliferator-activated receptor-gamma that is primarily involved in adipocyte differentiation and lipid metabolism. Its anti-inflammatory actions have recently attracted considerable research attention, although the precise role and underlying mechanisms of these actions are largely unknown. In the present study, we focused on the inhibitory action of 15d-PGJ(2) on the chemokine MCP-1, which plays a key role in the initiation and progression of inflammation by recruiting inflammatory cells to lesion sites. We found that 15d-PGJ(2) suppressed MCP-1 transcription and protein secretion in IFN-gamma-stimulated brain astrocytes. The inhibitory effects of 15d-PGJ(2) on MCP-1 resulted from its actions on the transcription factors, AP-1 and specificity protein-1, which play key roles in IFN-gamma-induced MCP-1 expression in astrocytes. Of interest, the negative effects of 15d-PGJ(2) on AP-1/specificity protein-1 signaling and the resulting inhibition of MCP-1 expression were mediated by MAPK phosphatase (MKP)-1 activity, which was induced by 15d-PGJ(2) in a peroxisome proliferator-activated receptor-independent manner. Thus, our data demonstrate a novel anti-inflammatory mechanism of 15d-PGJ(2) involving MKP-1. Considering the importance of MCP-1 in inflammatory processes, our results suggest that 15d-PGJ(2) analogues may have therapeutic potential to attenuate inflammatory brain diseases by inducing MKP-1 expression.